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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an assembling 
method capable of easily and precisely adjusting an 
optical axis and manufacturing a high equality isolator. 
SOLUTION: In this method, the optical isolator 
consisting of an isolator main body 1 in which a polarizer 
1 b and a Faraday rotator 1 d are alternately arranged and 
a fiber collimator 2 in which a lens 2b and an end part of 
a fiber 2e are coarially arranged is assembled. By using a 
light image recognized by an image recognition means, 
the distance between the lens 2b and the fiber 2f and 
the twist between the isolator main body 1 and the fiber 
collimator 2 in the fiber collimator 2 are adjusted 
respectively. 
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b) •••com:ft<7)pS^ loco:7r'Y/<-=^ y 

(2) oSiftS:tT5o 

[0 0 3 41 3fe-r. II]4lc^-ri6t::. 7feWS:ft^c7)it^ffi 
i^S:^bfc±IB(7)pMaiSt;i*5V^-C. ^U^=r-'y (3 
b) itdJ^/w^- (la) S:@^i-^o ^fc. ^C7)^. 
li&^niSiil^c>/f;/i-^- (la) igitc^i-« 

iiTtT- (lb) . (lb) --^r/^^a^ (1 
d) . (Id) ^^'K\zMW\^X^<o ^U-C. B^L 
fcTi^/l-^^^- (la) ^iiC. (4a) ;6^5>(7)^c^H 

^Sr?S^1^;t7 7«^ (4 c) xm^h^^Wi-c^ m.my'-y 

)\^ (3 c) mym^^=f — 'y (3e) (D^f^tCjloTlHl 

te><.x-v^ (3 b) ^Y^^^x.n7.ii^\zMrmmm. 

[0 0 3 5] iikv^-e. 5fel3:f^Lfc:lo<o:7r-f 
y^-^ (2) (^^UvX/^yUi^^- (2a) fflOSr^/^i?^- 
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(la) frc:*fAUfc^^tfl8T\ m^^yr^^"^-^') 

^ (2) ^3fe5fi;^7^-v>^ (3a) ±lc@^i-^o 

■7T-f y (2) (7)tt^;6^7}^yU>5?'— (1 

a) ^(Dm%=^ (lb) tC^^LT^^J-ii'll^bfcJRflS^ 

^UT. :7t^^<-=3 y (2) t::»?i5:7r 

><^<- (2 f) ?r3tJ!S (4 a) IcM^-r^ (ia4tiT-f 

^ (2) (la) tClfAi"^Btl 

(ot^ti^^-r) o 

[0 0 3 61 ±fS(7?«?tiaStC*3V^T. %m (4a) 
10 ibR?.ttbfc7tcoBJ^&#^:*7«^ (4 c) -C?iMLo 

(1 a) rtT-3oco{i7feT- (lb) . (1 b) -SrlHlte 

(lb) . (lb) -•(D{S3t^^iE?itC4 5° -^oWl^ 
t^:fiL*B-rnSi^:fc»^. %m (4 a) ;^^bmSt$tbT>^ 

r>f/<— 3yp«— ^ (2) <Du>^x (2b) T*=3yy — 

h^tL/c*t*. 2o(DM^^ (lb) . (lb) 

^xoyry'f—^u^ (1 c) , (1 c) ^^Km-f-^m 

20 t^iSJt •^JSStbfc^. 3»S(7)ffi3fe^ (lb) T^JK 
[0 0 3 71 M^fe^ (lb), (lb) -(D 

m%^^*^^wti:m^n. ms (a) x-.T^-ritiic. r-ry 

u-'^.^i^ (1) (7)gBJ&{IM?P?^^e>tmtb:rc3t?r*^;& 
(4 c) t^iJ: t) locoH^<t LTffi^^r. <^75^[li* 
micMU. {I^T- (lb) . (lb) -(DM^-^ 

^mmxti:\^'^m^n. m9 (b) (c) -e^-rmi- 

[0 0 3 8] ±m(Dm^^ (lb), (lb) -•(7:)pfi 
30 ti. T-f yU'-^*^*: (1) tC>ctbT3t*)il*"f^t^ai§ 

^^^m^xh^^>. r4 yi^—^^i^ (i) i-^tux 

tj:^m\cm^ir^. ^^j:t^h. (lb). (1 

b) '-(D®yt^^mwj:m^. i^^^x (2 b) T-=iy7^ 

- iiTfe^ (lb), (lb) Rrjyr^ 

y'-mU^ (1 c) . (Ic) ^BmV. 3#i(7)ffi3t 

^ (lb) ^mrnvx^^i^L^j^m-r^ti^. mio 

(a) -c-*i-^ti;i. (4c) xm:^timm^^ 
2o(7)Pi&i^cga<onff^B^"efo'9. ^^o. ;ine3c>iij^ 

40 i!>'^mi>msi.t:.'^mttj:^o r.ntc>*b. ^^t^ (i 
b) . (lb) --cT^MTt^/^^^a^^^^. laio 

(b) (c) T-^-rittC. 2o60ilj^;65^3£bXV> 
fz.^. ^fcti. 2o(7)H^(Dffia;65S?S^)t^te<h:7:^^o 

[0 0 3 9] PSbfciS^T* (lb), (lb) -fi. 
Tj^yu^- (la) tt*^iJS:ftfflbT@S-r^o 
tfel^-tr. [ElS;^7^--v> (3b) SrY • ZfSJ^ ^ 

[Hlte^y'— (3b) 
fc^J^yu^— (la) (?53tWSrT-f y (1) <7) 

50 fISJi. #^1^;?7y^ (4 c) xm^hix^%o:>mi^^*^m 
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y<^=iy;<— ^ (2) (la) tcH^-r^o 

[0 0 4 0] yr^^<—=^V?^—^ (2) (OHSfi. El 

liil^-riilt:!. 2^(Dm^]) >^ (le) . (le) ^ 

e) Sr^/U^- (la) C0ffia5l^^«LE.o^|g@^ y 
>'^lcy^.nyi^— /W/i^yu^— (2 c) cOi^SC^^g^i^^o 
^LT. lR)ff^4^<7)te<^@:ty (le) ^fi3t^^ (1 
b) i£^(D3t:/U>5^— (la) <7)P^*t^^^bl.oaK@ 
fey (2 a) cOitffi^^Sli-^o 10 

W<Di^^ (i2i5-iii7#Rg) ] gcv^r. T^yu-^ 

(1) ofi::^(Dffig|5lc::5fet3:fmUfcflfe<^-7T-f^<-- 
=3y^^>5' (2) SrSg^-r^o m^^^yr4^<-^v 

(2) (D^s-g^t^^DV^Tf^. r-f yu— (1) 

\z^\mm\^f^yT^^<-^V?^-^ (2) 

^y<^=i]) (2) SrafeB:^^— (3 a) ±\zm 20 

feb. a^:7T-f>'<— =^ y ^-^^^^T-Y^^- (2f) 

^^m (4a) i::«^-r^o ^bx. :7r-r^<-:=^y 

(2) /5^5^amtb. tf— A-<^^:^- (4b) 
-CA*+bfc*2g (4 a) (4 c) \zM 

?i^LooafeiS;^7^-v^ (3a) ^mM-r^o Mi^. 

ji^ttbtLfcPj^^t^f^et^c]: ^9. *^;?7 7«^ (4 c) 

—d'^yr^^'^—=^V:^—^ (2) f)^h(DlhS[i'^mth 

[0 0 4 3] »cv^T^ 9n(Oj:m\ziX^—^\^yr'^^<— 
=iy^-<? (2) ;65Si^$tvfcr-f yi^-t$^*fl^ (i) 

SrlHie:^7^-v> (3 b) icHfeb. ^^KT^yi^-^* 

W^ii^^^-hlB:7T^^^-^y (2) (D:7r'Y/< 

- (2 f) (4d) izmm-r^o (4 

d) ^LTIlTtS (a) tm-'<D^U^i^FR^^o 
-C. Bl6lc^-t-«IJ^:> mm'r-y^i- (3 c) 

*^:5i7p<7 (4 c) (omM\z\slU^'r-i^ (3 b) 

[0 0 4 4] m^^X. ^(O^m (4d) Srf^ifc^-^^w 4 
t\Zi:^^ [Hlte^T^— (3 b) ±(DT-r y 

(1) ^aC. (4 a) t^Tt^RP.tt-r^c 
(om. yiy—^^i^ (1) ^ (4 c) 

t^h. ^m^'T—i^ (3 a) _h<7):7r-f ^^-=1 y 

(2) f)^h(Dyt(omm7^-^\^-^^^^'<^T^ 

^^i^ (1) <7)gix^SSrff 9o »f;5^6liti.^SJi. * 
t&x->^/^ (3 c) <:0Ytt:^r^o'#/K.f#iij^g. iSift 
y—':f)V (3 c) tlH]t5>^7"-v^ (3 b) <o^1l;i:fr^$ i 
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tifcliS;^x-v> (3e) <DZtt*r^<7)^t!lP«. *3J: 
t>\ iHlte^x-v^ (3 b) (^Ytt- Z^Jl?9<?^lHlteflS 

[0 0 4 51 ±lS<DpfitC^oV^-C^^;«7 7«^ (4a) -C 
mSJ$tl53tOBI^(i. ^J:ttf. 01 lic*i-«>i®^ 
T'fo^o •r^.^^b-^. ft|Dt^3feji:^7^--v? (3 a) _li(7):7 
r^/^— ^y;^— ^ (2) /0^e)C7)^<7)M^x— ^Srxy 
MS (0, 0) ^bfc^#. SHi^^< jE5StcPSStL3^c 

T>f yu->?*ft: (1) ii^h(r>%(nmmt^ 0110 
(b) xyM« (0. 0) tc— gc-r^/h^ 

1 1(7) (a) (c) xc^-rm^m^hf^^^ 

[0 0 4 6] Ell ic^ (a) (c) (rm^<r>^M±. 

(4a) (OU>^XlC^i-6*<^Att^S<^ai 

v^^cj:oT^b5^><7)-efo^9. mi ko (b) co^tt^H 

^<Dffi«;65-ifict-^^{^. (3 a) \Z.Wi 

^^ntiyr^^<-='V (2) (03ttt<7)^a^i:lHl 

te;^^-v^ (3 b) tc@fe^nfcT-f yu-^*f^ 

(1) c?:)7fe*S(7)«#^>i>^-ife-t^^. 'r^J:t>h. 2o(D3t 
[0 0 4 71 ±^<Dmfimm^. m^:^'r-i^ (3 b) 
^^^PStC*3V^Ttl> v> (3b) <i:bT^aili 

^mm\'i. m^\i. ^9Vti;^'7 (4a) cqH^;^-??*?? 

mx\±. mmtf^^^y&U (o, 0) {c*j-b. r-fy 

M« (nx , ny ) (Dmmmtm^mA-^i^^^m\^. 
[0 0 4 81 ±fs<D»np««r^Tofc^. mi\^^^ 

WM'r—zfjv (3c) (D^m^^'O. Mii^7"-v? 
(3 a) (DmM\^r^ y^—^^W (1) 
^UT. T-r y (1) t::5ttwg^«g$nfc:7r 

^/<--=iy;^— ^ (2) (^>^r-r^^^ (2f) Sr3t^^!7 

(4a) ^f^ib^it. ^My—^J^ (3a) ±tC@ 
feLfc:7r-f^^-=^ y ^"-^^ (2) SriiC. Mfe^-->^ 

/u (3 b) ±(DT>r yu-^;*:{^ (1) \^%^mM'r 

^LT. ^^^7-^-^ (4e) JcioT*3**Sr 

T'/i- (3a) ^^mmmi-^o 

[0049] ±IS<D— igc7)pStc*5V^Tfi. Jtcc^m^Sr 

*ijfflbTT>f y (1) tf^-^-r^^ y r 4 ^< 
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(2) ti&:fj(Dyr4^<-='^J^-^ (2) t(o^^(D 

[0 0 5 0] ±m<om\^2-D(oyr4>'<—^V?^—^ 
(2) . (2) <D3tttS:-iSc$ii:fci«^ a£)ttx->^/i- 
(3a) ^xm:ff\^\^^^'i'^^t\-X^. M.m'r-y 10 

yl^ (3a) ±(DyT^>'<—='V?^-^ (2) (7)ffia5^T 
^yu-^;2^#: (1) tc#A-r^o :7r-i'^<-=iy 

(2) <7)@«li. $fe<^xmi:ID«tw. (1 
a) tCl/^/X;i^/l-^- (2 a) ^ffAL. 2o(7)@^y 
(1 e) . (1 e) ^ffifflbXtr^o 

[005 11 *5§0>^<^MA£::^fetwj:tLtf. ^giip^DKc^^ 

[0 0 5 2] fj::^. EI 2 — 7 tC^-f-^if;^^— (3 
a) . [Hlte^'T^-v^ (3b) . E»37^--:7'/U (3 c) m 
(D^i^^m (3) irUTIi. E«m^:^^ifSr^tP 

[0 0 5 3] ^t::. m2},z^'r^U^'r—i^ (3h) t 

?»/h[gte;^7^->^{i. jiiBbfcT-f yi^- (i) 

-vC^y^T-f^^--^ y (2) OS^iS. :$S^Xf. 20 

(D^T-f ^^--^ y (2) . (2) CD^tt^^tC^D 

[0 0 5 4] 5tT. _blS<om/MiIte^v^-i^<7)1S^S* 

(1. Ell 21^^"^ (Al) tw-C:^-rat-. 2tt:(0 
>E{ita (11). (12) S:^M$-^l.o-tLe.««fe 4c 

(11). (12) (D^mu^mw (13). (14) 
Km^L^xm^^n^o McWmat. 2^(om\-^^ (i 

1) . (12) ^LTJl. |^-S$<DSfiia;65teffl$n 

(11) (1 2) 
^C*5V^T. (1 3) . (14) \cMi'^^m'&^(o 



-r^^-mn. s«ia (id. (12) ;555:v^^cT^ 

r.ti.?5<7);Ktf;Ja (i i) . (i 2) fl. laismb 

[0 0 5 5] -^IZ^ 2^(Dmi^ (11). (12) 

^-m^m'&i^ti.x(Dmw d 3) 

o#teiS7!j5^ijjfr^ UTco{lfe(^BW (14) 

(1 1) . (1 2) f>m^^^z.t\zj^^m 

[0 0 5 6] +^\iimm (Al) IC*5V>T. mte^-'L^ 

(p) (D^mm^M'j^^t'r^mM.^^h. 2^<Dm\'i^ 

(11) . (12) li. il^. 9 0° T*^M$i^e>n^ 
<7)3{»5iV\ St^. ^-Wiia (1 1) X (12) lC:}oV>T 
fi. ilSc^^,*- (P) ^X(D^^at^^. (P) /O^??^ 

[0 0 5 7] 
[mil 

a : b = 1 : 1 (l) 

a+b : a = l : (3 + 5*^2 ) /6 - (2) 

a+b : a = l : (3-5^^2 ) ... (3) 

[0 0 5 8] irfj:t^ib. JilBco^ (1) co^^^fS^ct" 
1Slt^««*2L (11). (12) ^ia®b/c»&l:iH. IH] 

(2) c7)M^.^«fc-titt^iaBbfcm'&tcji. 

T. ±is<7)^ (3) (Dm^^^mfc-rmzmmi^tzm^^z 
^ (1) . ^ (2) (Dmmz^n^^\im<o^mi^ 

[0 0 5 9] ±U(D+^\^^mm (Al) ^c:^ov^T^^. 
^\t^ (11) x\± (12) (DmmzM[^'r^:^\^^^^ 

flfe^copjft: (14) frc^1^;tiSr*nx.f:i«^. 2^<Dm\ii^ 

(11). (12) (Di^.'^. (p) ^m^z.nhmt^<D 

Mm:^\^\zr^ofc{RWM (PI) ^t5(^4''L^t-^^Kft&:fr 

(7)»Jff;6^[Hie-r^o Ml^^^+^\^^<^MVv\^. Bulletin 
of The Tokyo Institute of Technology Number 95,19 

69}c«^$H-cv^^o -r^^t)^. +wi:mm (ad 
^c:*5v^-c. (Hite^-'L^ mm<D^s^.) (p) (D^mA\^m 

t^(Di^(Dwm (14) (Dm&t:^^^'^'r^z.tf)m^ 

;5o mi 2^. (Ll) fi. 

X\^^^^\^^'ikm(D+^\iUmm (AD l:i*5V^T2ftcD;£ 

ji;ja (1 1) . (12) \zx<:>xjfm^ri^2mmE.n 

m<omj^^ (±IS<^)^,^. (P) ) Srii^^Sr^-To 
[00 6 0] *^0^JC^FiS^^'^^WHlte>^7''-v>(i. -hIB 

I (D+^\t^mm^ 2Xi±3mm^'^t>-^^^j^h\i. ate 
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W«iitC>+*li*a1t1f 5r 2 XI4 3 LTpfife 

:^l?^ro^I^^ii•5S^/i'5S''^^c(l:^-r•5^^^fliT-^BI^^/4^(7? 
mm ^-^tcm^<Dm<o+^\-£i3.mm^(D^i^mAm)i>x 

[006 1] El 1 3 (Cti. +^\ii3.mm^ 2 ^ffl Lfc 

fey^T^--:;'!*. f^i(o+^t£imm (ad i:^2w+ 

=#:tJte1t« (A 2) tA^h±tVxm^^i^'^. ^i<^ 
+^(i*a1«« (Al) *5j;t/IS2(D+^(i'*a1t« (A 

2) (i> ±fB<o+*(ife«« (Al) tmm<om 

1) t^2<D+^{ii3.mm (A 2) <o^-^t±, wm (i 

4) i:HW (2 3) $rifrLT/£$ix5„ 
[0 0 6 2] L75-t>. r.ixbWga«K»t::*3l^T, ^2 

(D+^tamm (a 2) ic*3»ts2«¥jaH:ftj^<oTi,'^ 

(^l^^a (2 1) . (2 2) <DiSM<DiZ^.) (Q) Srii 
(L2) ti. mco+*tf*a«l« (Al) i::*3»t 
^2mmE.nW'(nm^^ («tf*a (11). (1 2) coiS 
ffiwS^O (P) SriiSSi^ (LI) »;iie^-r5^^fc 

\timm (A 2) roRiJfls: (2 4) f^lH. 0* L3'^V^i4S. 

[0 0 6 3] (Al) . (A 2) izm^ 

-C(i. ^tfia (1 1) . (12)X{i(2 1), (2 

flr (14) Xl± (2 4) lC^;'3SriPx.S 2o<0|gii 
lawjg,^, (P) X(l (Q) ?rjiSiH?3«li*aC)ia?ii:^ 

(6]ic»ofc^ia^ (PI) xj± (P2) ^^-b-ti.xm 

ffifflJcoWflt (14) X(4 (2 4) i45lHlt!)-r-5o Sll-Ttv 
tf, *«t^RBi--5RW (2 4) ^:I^5V^T!4. 20(D+ 

(Al) . (A2) <D^BLmm (pd , (p 

2) W^^. (O) Sr+'Ot-rS 2:^i6)(7)(h]^»;4S#^$ 

[0 0 6 4] -ttaijib. '0/^[H]te^x-■:^^^*3V^Tti. 
rn'Ma^^-frsr?— ^'cDiHife'f'b (^,'^, (o) ) St^PbT 
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[00 6 5] ±fa(D 2tow?&/J'>iHl(s;^x— i^<oM(-A<^ 

7U-Ailr«j5M-5*i*: (5) t::^»tej 

2ocor^'5^^^— ^J' (7) . (8) ICtoT^tb 

i-5«^c/J:$^^Tv^5„ (5) ti. 0iJ 

^tf. *M^ro:/n5/:?' (5 1) (omrfinwu\zmm. 

(5 2) . (5 3) SrSc^LT«BS;$tv5. ^1W+^^ 
10 \timm (Al) (4. -;^co{|!lil (5 2) <D±«lr7K¥ 
(13) $r:frbTfi9#tt?>tu, ^-b 
m2(o+^tita«l« (A 2) 14. ^<r>nm (2 3) 
Sr^frU. mi«>+*tfia«l« (Al) (O^cHmnwm 
(14) tc:ffi«f$n^„ Hi:::. »2ro+^«fe«« (A 
2) <^TS«<l(OPH*: (2 4) iCt*. Jill's 5" ■V5'=^>'i/ 
^«/i^(e:Tffi^^*V7tl7-^'roi**^S (9) Ji^lSft 

(O) tri^it$ix?)„ 

[0 0 6 6] Ti;^^^—9 (7) (4{B!lS (5 

20 3) tcSl»?ft»t?>n. T^'f-^^—^ (8) {±1^1 (0+ 
^fiialSfll (Al) (DRiJflJ (14) ir#oT*t()i-sr 
U-b (6) iCffiltJWtejiX^o -f^—V (6) t±. B& 

(Al) (14) t»2ro+^li*a«l« (A2) 

<OHlJ<^ (2 3) i:<DFB^(;if|-g$tt. ^LT. |S2<0+* 
tfia«« (A 2) o#ft;^[^^c^eo-ci£g$^^-tv^5o 
±fE<7?«3il:i*JV^-C. — :^(DT^^3.ji-^ (7) 14. 
||l(7?+*:tfiattl« (Al) (^t&m (14) 

30 (8) 14. %2<D-{-'^\t^mm (A2) 

W^m (2 4) SrADJEUTO X tii:55i-^> e y*r6j«0iHl 
teSTtfi^o 'tis, T^'^a.^-^ (7) . (8) tU 
T(4, 0i];?Li4. DC■^^— jR^-iJ' • y =iTji>'3-^^^ 

[0 0 6 7] I2116ir(4, +=*^f4*a1i«S:3»t 

^/Mslte^^"— v=i4. _hfaco^ 1 <0+*!ifc1HS (A 
1) S.tJ«^ 2 (0+*:|4*te1i« (A 2) {cgC: ;m5> t ID 

m.\zm^^ntz.%^^><r>^-■^m (a 3) s:*p;tT«^$ 

40 ^3ro+*l4*a1S« (A3) 14. ^<D- 

■)jam'^ (3 4) ;45_h|H(0^ 1 (^+!$:{ifc1t1f (A 1 ) 

<^f9W (1 3) {::gl^§*xXio'3. :ico»-§-li(4. te:^ 
tOWJfls: (3 3) LT*Will-®l!P{t»t?>tt 

[00 6 8] l2l*$r«B&-r-5/4^ ifBroHteXT'— >^(- 
*5V^T. H 2 (0+;*:i4ta1g1« (A 2) iC^oitS 2^jaH 
:ft?^<^lI^Srii?)S^i4. ^ 1 <^+^$:(4*a1t1S (Al) 
{r*3lt 5 2t?iaH:ftJ^wM^,«rjl5S^f;:ii:^i-5^ft® 
A^o. ^ 3 <75+*ii*3i11« (A3) tc*5(t5 
50 2^jaH^ff^<7?II^.^ifi5S^!4, »lW+*ii*a1t« 
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(Ai) \z^\f^±fd.(Dmm:^iiXj^m2<D+^^imm 

(A 2) \z^n^±M(omB(r>mJj\^W:^ir^'^m\^t^ 

[0 0 6 9] bjO-t. H 1 <7)+^^li^1^1t (Al) 

n^mtf3. (11). (12) 

e^^KJiJatoSE^iJ^T^twfiiofc^Hffl^ (PI) t. m2<D 
+Wi^mm (A2) ^Cioft^««*a (2 1) . (2 

fc{5«^ (P2) i:755^t?^ibtfliiciam§tv^o 

|Hie>^7^--i^t bTc0^2(7)+i$:{i^^1t (A 2) 
(Offlfls: (24) il^. ±15^ l^«lci7-^C)^j^ 

^g;6515ft??n. — ^11. ±iS(7)iSffl^ (PI) ^ 
(P2) (D^.^. (O) tc(5(mB^-li:e>n^o 
[0 0 7 01 Ell 6(;i^-r^/MHlte;^x— v^^-*5V^-c 

±fBO^^^ (O) Sr^^'L^^-r^Wfls: (2 4) (02^3 

\^(D^mA^^^^'&^n^^. ms<^+^\i^wm (a 
3) ^mm^^^^t\zx^. mmms<D+^\ifmm 

(Dm^'^'L- (2^(om^i^<DUM(D^.^. (R) Srii^^ 20 
ttb«liia<7)E?iJ*[6]t3:»of::{g«jS«) S:tti:b-C+* 
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